The study introduces a new model for higher education called FBL: Feedback Based Learning. It is intended to inform the lecturers regarding the progress of students through online questionnaires covering the whole course curriculum. Using technology, lecturers can make a diagnosis at the end of each main topic to find out if there are difficulties and who need help. The results are received and displayed in real time, allowing for immediate intervention to perform.
Introduction
The study introduces a new model called FBL: Feedback Based Learning. It is undertaken by gathering student responses via online questionnaires covering the whole curriculum of a content subject course. FBL is designed to change the learning process and adapt it to the extent to which students really assimilate what has been learned. This allows students to regularly inform lecturers in real time what was understood and what is still unclear. On the other hand, lecturers can consistently respond and explain again unclear topics without being dependent on the final exam only. In this way, learning might be improved and academic staff can focus on student difficulties.
General Background
One of the deepest mysteries in higher education is the well-known phenomenon in which substantial numbers of students come into class with all the prerequisites, but unfortunately, they do not succeed to handle the new coursework (Wilson & Scalise, 2006) . Therefore, promoting student learning has become an issue of concern among educationalists all over the world (Elton & Johnston, 2002; Knight & Yorke, 2003a; Marton & Booth, 1997; Marton & Saljo, 1997; Prosser & Trigwell, 2001; Race, 2005; Ramsden, 2000) . Hesse (1989) claims that a usual explanation for students' difficulties is that students are blamed for not studying enough or not being interested. The reason for such problems is usually lack of communication between faculty and students. Such communication is a critical element of higher education and student intellectual growth is quite often dependent upon effective feedback (Felder & Brent, 2004) . Burksaitiene (2011) stresses that students' learning in higher education would not be significantly changed until the feedback provided to them would be improved.
A common definition for the term "feedback" in education is as follows:
"Information describing students' performance in a given activity that is intended to guide their future performance in the same or in a related activity" (Ende, 1983, p. 777) . Black and Wiliam (1998) define the term "feedback" in a similar way:
"Any information that is provided to the performer of any action about that performance" (p. 40).
Feedback can have different functions depending on the learning environment, the needs of the learner, the purpose of the task, and the particular feedback paradigm adopted (Knight & Yorke, 2003b; Poulos & Mahony, 2008) .
There is a substantial body of research in higher education contexts considering feedback and its importance in student learning. It is seen as a crucial way to facilitate students' development as independent learners who are able to monitor, evaluate, and regulate their own learning, allowing them to feed-up and beyond graduation into professional practice (Ferguson, 2011) . The potential impact of feedback on future practice and the development of students' identity as learners were highlighted by Eraut (2006) . Moreover, it is considered to help students understand the subject being studied and give them clear guidance on how to improve their learning. To Bellon, Bellon and Blank (1991) , academic feedback is more strongly and consistently related to achievement than any other teaching behaviour. Yorke (2002) claims that feedback can improve a student's confidence, self-awareness and enthusiasm for learning.
Student and lecturer dissatisfaction with feedback is well reported. From the student perspective, most complaints focus on the technicalities of feedback, including content, organization of assessment activities, timing, and lack of clarity about requirements (Higgins, Hartley, & Skelton, 2002; Huxham, 2007) , and from the lecturer perspective, the issues revolve around students not making use of or acting on feedback; both perspectives lead to a feedback gap.
Although it is widely recognised that feedback is an important part of the learning cycle, both students and faculty members frequently express disappointment in relation to the conduct of the feedback process. Students may complain that feedback on assessment is unhelpful, unclear or they are not given guidance as to how to use feedback to improve subsequent performance. Furthermore, students sometimes note that the feedback is provided too late to be of any use or relevance. For their part, lecturers frequently comment that students are not interested in feedback comments and are only concerned with the mark. Lecturers express frustration that students do not incorporate feedback advice into subsequent tasks (Spiller, 2009 ). Both perspectives lead to a feedback gap (Evans, 2013) .
It is commonly reported that students do not read teacher feedback comments (Duncan, 2007) . The literature suggests that a part of the problem is that teachers and students see feedback in isolation from other aspects of the teaching and learning process, and consider it to be primarily a teacher-owned effort (Taras, 2003) . Respectively, the literature suggests that the feedback process is most effective when all stakeholders are actively involved in the process (Spiller, 2009 ).
In order to be effective, feedback should close the gap between students' actual performance level to what is desired. Unfortunately, such a feedback is not an easy task. To Hattie and Timperley (2007) , the most effective feedback relates to specific tasks, whereas general comments such as "needs improvement", are impractical and do not reach any improvement. Effectively, the measure of good feedback is any information that can help a student close the gap between current knowledge and program desired outcomes (Croton, Willis III, & Fish, 2014) .
Although Shute (2008) (Boud, 2000; Juwah et al., 2004; Knight & Yorke, 2003b) .
International research indicates that students respond very well to feedback in digital form. Meta-analysis undertaken by Hattie and Timperley (2007) across more than 7,000 studies, suggests that providing feedback in multimedia forms is of the most effective ways to initiate positive results.
So far, the term "feedback" referred to information provided to students to encourage them to improve their learning. However, there is another type of feedback that may be just as important. Such feedback is transferred from the lecturers to students in order to assist academic staff to change their way of teaching to fit the learners' needs.
Often it is the students who are the first to notice whether teaching is good or not. Nevertheless, not too many institutions are geared to routinely listening to student insights in an atmosphere that is genuinely welcoming of www.ccsenet.org/hes Higher Education Studies Vol. 5, No. 5; such feedback. Although asking students for their feedback on their learning experience at the end of the semester has become common practice in many institutes, it is not always obvious that their views have any actual impact on desirable changes. Higher education institutions need to create environments and feedback mechanisms and systems to allow students' views, learning experience, and their performance to be taken into account (McAleese et al., 2013) .
The new FBL model is designed to offer a comprehensive and applicable solution for the important purpose presented by McAleese et al. (2013) , highlighting that institutions of higher education have to listen to the students. FBL provides an effective response based on the fundamental principle of the use of personal smartphones (or tablets/laptops), to answer online questionnaires covering the whole course program. The study, undertaken at the Neri Bloomfield School of Design and Education, intended to examine the effectiveness of the model.
Description of the FBL Model
FBL intends to significantly improve the learning process of content courses in higher education through feedback provided to faculty from students. This type of feedback is designed to inform the lecturer how each subtopic has been understood and implemented with respect to all students in the course. The main notion is that instructors will respond in real time during the course by explaining again or discussing unclear issues. This kind of reaction may be directed to any student or to the whole class, depending on the prevalence of difficulties. Such a process might be achieved as follows:
1) At the end of every main topic, each student answers an online questionnaire covering all the subtopics of the main theme. To do so, the lecturer should prepare an online questionnaire in line with a smartphone screen (not too wide). Such questionnaires can be easily prepared using Google Forms (via the Google Drive) or an equivalent tool.
2) The format of a questionnaire relating to each main topic is presented in figure 1 .
Topic no. X: (Topic's Name)
To what extent did you understand and assimilate the issues studied in topic number x? (1-Very little, 2-Little, 3-Medium, 4-Much, 5-Very much). Vol. 5, No. 5; or laptops. This way, it is possible to undertake the course in every regular classroom, not necessarily in a computer class.
4)
Using an application such as Google Forms (or equivalent), allows to project the questionnaires' results to the entire class, immediately after completing the questionnaire ends. In such a way, it is likely to start the discussion on the results without any delay for processing the statistical data. Each subtopic result can include a frequency table combined with a frequency bar chart. Figure 2 presents an example of a questionnaire's result (15 responses concerning two subtopics of the first main theme of a course dealing with management of online courses). a. If all responses concerning a certain subtopic have the value of 4 or above, no intervention is required whatsoever (relating to the specific subtopic).
b. If there are some responses having a value of 3 or below (up to about one tenth of all responses), the lecturer should identify the specific students and give them personal assistance. Identification is quite easy by viewing the main spreadsheet, including students' names relating to each subtopic.
c. If there are many responses having a value of 3 or below (more than about one tenth), the lecturer should discuss the particular subtopic again with the whole group until full understanding is reached.
Method

The Study Framework: Examining the FBL Model
Students' perceptions toward FBL were examined during a study undertaken at the Neri Bloomfield School of Design and Education.
The study examined 62 learners who attended the three following courses, which were based on the new model:
1) Strategic Management (34): the course consisted of reading texts and was divided into the following nine main topics: introduction, the mission statement, external assessment, internal assessment, strategies in action, strategy analysis and choice, strategy implementation (two main topics) and strategy evaluation. The course was attended by fourth year students during the first semester of 2014-2015 and included four Vol. 5, No. 5; academic hours per-week.
2) PSPP-statistical software which is equivalent to SPSS (13): it is a computer course including using of statistical routines combined with principles of statistics. The course included the following main topics: introduction, data editor, principles of descriptive statistics, syntax, cases' selection, means, computerized variables, sorting files, data control, T-test, Analysis of Variance (ANOVA), crosstabs, chi square, reliability (Cronbach's alpha), item analysis and factor analysis. It was attended by third year students during the first and second semester of 2014-2015 (two academic hours per-week).
3) Management of online courses (15): this course is designated to teach lecturers how to manage online courses. It included the following main-topics: learning management system (LMS), computer assisted assessment (CAA), video, audio, text, online synchronous learning and screenshots. The course was attended by lecturers of the Neri Bloomfield School of Design and Education, during the second semester of the year 2014-2015 (three academic hours per-week).
The Research Questions
The research questions intended to measure the effectiveness of the new FBL model, according to learners' views.
The following research questions were worded:
1) Based on learners' perceptions, does Feedback Based Learning (FBL) improve the learning process of courses in higher education?
2) To learners' views, what are the other characteristics of such learning and are they correlated with the improvement of the learning process?
Population and Sample
Population: The population addressed through the study included all higher education students studying in courses based on the new FBL model. The questionnaire was anonymous, and the rate of response was 98.4% (62 out of 63).
Tools
In order to answer the research questions, a questionnaire, including 19 closed statements and one open ended was prepared. For each question, respondents were requested to mention their views on the following Likert five-point scale:
1) Strongly disagree.
2) Mostly disagree.
3) Moderately agree 4) Mostly agree.
5) Strongly agree.
The open-ended question was designed to accomplish the main data gathered from the quantitative part of the questionnaire, as follows:
Do you have any other comments? Was FBL helpful for your studying during the course?
Data Analysis
In order to examine the validity of the questionnaire, the factors' reliability was calculated (Cronbach's alpha). Based on the reliability found, the following four factors were created, as follows:
1) Improvement of the learning process by FBL: the degree of influence of feedback on learning, the extent of being prepared for the final exam, the ability to better understand the learned material and the creation of significant learning.
2) Diagnosis-identifying learning difficulties: informing the lecturer about unclear issues, lecturers' ability to www.ccsenet.org/hes Higher Education Studies Vol. 5, No. 5; know the students' difficulties, weaknesses and strengths.
3) Sense of belonging and motivation: the degree of the lecturer's interest in students, influences on motivation to learn and the extent of comfort to contact the lecturer.
4)
Prognosis-handling problems: lecturers' ability to explain unclear issues, stressing common and specific difficulties and matching the pace of the lesson to students' progress. Using feedback causes me to learn better.
Using feedback causes me to be better prepared for the final exam.
Using feedback enables me to understand better the taught material.
Using feedback causes me to have significant learning.
Diagnosis: identifying learning difficulties Alpha=0.879
The feedback enables me to explain the lecturer which topics I did not understand.
The feedback enables the lecturer to know what difficulties I have.
The feedback allows the lecturer to know what subjects I am familiar with.
The feedback enables the lecturer to know my weaknesses and strengths.
Sense of belonging and motivation
Alpha=0.727
The feedback gives me a feeling that the lecturer is interested in me.
When the lecturer is interested in my learning, my motivation to study increases.
It is important for me that the lecturer will be interested in my learning.
Following the feedback, I am more comfortable to contact the lecturer.
Prognosis: handling problems
Alpha=0.933
Feedback allows the lecturer to explain unclear issues.
The feedback allows to emphasize the difficulties common to most students in the class.
The feedback allows to treat certain difficulties even if they are not common to most of the class.
The feedback allows the lecturer to address problematic issues while learning.
The lecturer can match the lesson pace to students' progress.
The feedback allows the lecturer to appropriately treat each student individually.
The feedback enabled me to get responses to difficulties I faced.
For each factor, a mean score was calculated (including standard deviation).
The following statistical tests have been undertaken as well ( 0.05
1) ANOVA (Analysis of Variance): in order to check significant differences of factors' means between the three courses.
2) Paired samples t-test: it was conducted in order to check if there are significant differences between all pairs of factors, relating to the second research question. 
Results
Students were asked about the four issues mentioned above, characterizing FBL.
There was no significant difference between the three courses concerning the mean scores of all factors examined (T-test, 0.05
 
). It means that there was a replication of the results found in the first course also in the second and the third. It strengthens the findings and gives them more validity. Consequently, table 2 presents the mean scores of all three courses together and the ANOVA test, showing that the differences between the three courses are not significant. 
The First Research Question
The first research question was focused on exploring the hypothesis that FBL improves the learning process in higher education. The first result definitely confirms that assumption, namely, according to learners' views, the factor "Improvement of the learning process by FBL" has a very high score (4.54). The meaning of that finding is that according to learners' opinion (students and lecturers), a course based on the new model has a substantial influence on improving the learning process.
The open-ended question strengthens the closed items relating to the first factor. Learners stress that FBL has a significant positive influence on their learning. The following quotes illustrate this notion:
Students:
" 
The Second Research Question
The second research question intended to find out additional important characteristics of FBL and to examine if they are correlated with the first factor (improvement of the learning process by FBL). According to Table 4 presents correlation between the factors of the second research question and the first research question factor (improvement of the learning process by FBL): The findings mentioned above may provide a possible explanation for a hypothetical influence of these three factors on the improvement of the learning process by FBL. The diagnostic capability of FBL is perceived to be excellent for learners (4.69, table 2) and according to table 4, it has also a high positive and significant correlation with the factor "improvement of the learning process by FBL" (Pearson correlation=.634, p=.000). Although correlation is not necessarily a proof of a causal link, it might give an indication of the link between these variables. Similar high positive and significant correlations exist concerning the next two factors presented in table 4 and the factor "improvement of the learning process by FBL" (.637, .634 respectively, p=.000). It should be mentioned that a correlation coefficient of .4 or above is considered to be high (Sarid and Sarid, 2006) . As mentioned above (table 2) , all these factors have got high scores, which means, they are considered to be very successful as well.
Discussion
It is common in institutions of higher education that lots of students attending content subject courses, do not really succeed to handle the new coursework (Wilson & Scalise, 2006) . There might be a lot of reasons for that phenomenon, one of which is the lecturer's lack of information about students' progress. It is quite frequent that a lecturer goes on, whereas part of the class misses him/her. Further, students begin to accumulate gaps and the phenomenon is getting worse with time. To McAleese et al. (2013) , asking students for their feedback on their learning experience at the end of the semester has become common practice in many institutes. Unfortunately, that common practice does not guarantee that students' views will have any impact on practical changes. Usually the instructor might know about these gaps of knowledge, mainly at the end of the semester, after checking the final exams or assignments. At that point of time, it is usually too late to intervene and make a real change. Therefore, higher education institutions need to create environments and feedback mechanisms and systems to allow students' views, learning experience, and their performance to be taken into account (McAleese et al., 2013) . FBL allows to comprehensively overcome this kind of difficulty by enabling faculty to consistently monitor student progress and intervene if and when required. Such an intervention might be slowing down, explaining again or stressing difficult issues, trying to explain in different ways and so on. The model's philosophy is based on a real time combination of diagnosis and prognosis undertaken continuously during the learning process. The study reveals that using FBL significantly improves students' learning owing to the ability to precisely focus on their difficulties and by providing a feeling that faculty is interested in student progress.
One of the great advantages of the new model is that it does not necessarily require new expensive means. It depends mainly on smartphones (or tablets/laptops) that are currently held by the majority of the students. Such equipment should be linked to an online questionnaire such as Google Forms (in the Google Drive), which is free of charge. In order to do so, lecturers have to be familiar with the preparation and operation of online www.ccsenet.org/hes
Higher Education Studies Vol. 5, No. 5; 2015 9 questionnaires. Using FBL might be especially worthy while dealing with mass courses. When there are lots of students in a course, technology can be very helpful for diagnosing students' difficulties so it will be feasible to assist them during the course.
Conclusion
The study examined three courses based on FBL. The significant quantitative findings show that learners (both students and lecturers) perceived it as a very effective tool for both diagnosis and prognosis. The qualitative data gathered, strengthens the quantitative part and gives it more validity.
The diagnostic phase includes mapping of students' difficulties and it allows lecturers to proceed to the prognosis, namely, taking care of students' difficulties and misunderstandings. Both phases, should take place separately for each main topic.
It was found out that FBL is suitable for a variety of types of content subject courses but it may be particularly appropriate for courses based on a hierarchical structure. In such courses, each subject depends on previous issues and when students accumulate gaps, it may prevent them from understanding the following themes. FBL provides a practical and feasible solution for such difficulties as well. Moreover, it can mostly accommodate students who need guidance and close supervision to enhance their learning. Because FBL has been found to have a substantial influence on learning improvement, it is recommended to adopt it in institutions of higher education and to conduct a follow-up research. The next study should include more courses and lecturers and is expected to give additional validity to the new model.
